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(54) CHIP LIGHT EMITTING DIODE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the soldered part of a chip 
light emitting diode in joining strength so as to markedly improve the 
light emitting diode in reliability by a method wherein resin is 
prevented from flowing into a through-hole keeping the diode small 



in size, and a side electrode provided inside the through-hole is 
used for soldering the light emitting diode to a printed board. 
SOLUTION: A chip light emitting diode has such a structure that a 
through- hole 24 is provided to the side face of an insulating board 
21 to electrically connect a front-side electrode 22 and a rear—side 
electrode 23 together, a light emitting diode 25 is mounted on the 
front-side electrode 22 and bonded with a metal fine wire 26, and 
the light emitting diode 25 and the metal fine wire 26 are sealed up 
with light transmitting resin 27, wherein the upper opening of the 
through-hole 24 is stopped up with a flange 28 provided to the 
front-side electrode 22. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The chip mold light emitting diode characterized by closing with the canopy-top section which established 
the upper part of said through hole in the surface lateral electrode in the chip mold light emitting diode which gives 
wirebonding while mounting a light emitting diode component in a surface lateral electrode, and comes to close 
these light emitting diode component and wirebonding by translucency resin while establishing the through hole 
which flows through a surface lateral electrode and a rear-face lateral electrode in the side face of an insulating 
substrate. 
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* NOTICES * 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the chip mold light emitting diode of the thin type carried in small 

electronic equipment, such as a cellular phone and a pocket bell. 

[0002] 

[Description of the Prior Art] Conventionally, the thing as shown in d rawin g 12 and drawing 13 is known as this kind 
of chip mold light emitting diode. While these chip mold light emitting diodes 1 and 2 all equip a front-face [ of an 
insulating substrate 3 ], and rear-face side with the electrodes 4 and 5 of a pair, respectively and flow through these 
by the through hole 6, after they mount the light emitting diode component 7 in one side of the surface lateral 
electrode 4 and carry out wirebonding of this light emitting diode component 7 and the surface lateral electrode 4 of 
another side with the metal thin line 8, they close these light emitting diode components 7 and the metal thin line 8 
by translucency resin 9. As for such chip mold light emitting diodes 1 and 2, the rear-face lateral electrode 5 or the 
side-face lateral electrode 10 of a through hole 6 is soldered to a printed circuit on a printed circuit board (not 
shown). 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, the chip mold light emitting diode 1 shown in drawing 12 can 
leave some of through hole 6 parts of the both sides of an insulating substrate 3, and surface lateral electrodes 4, 
and the closure can be carried out by translucency resin 9, and it can solder now the side-face lateral electrode 10 
to a printed circuit board, however, in the manufacture process of this kind of chip mold light emitting diode 1 , in 
closing by translucency resin 9 Although the resin seal of the light emitting diode component 7 is carried out by 
putting metal mold 12 on a substrate 11, and pouring in translucency resin 9 into the space 13 of metal mold 12 
after making many light emitting diode components 7 mount on one big substrate 11 as shown in drawing 1414 In 
order to prevent that translucency resin 9 flows in in a through hole 6 in that case, the large distance C between 
translucency resin 9 and a through hole 6 needed to be taken, and there was a problem that the chip mold light 
emitting diode 1 will become large as a result. 

[0004] On the other hand, since the chip mold light emitting diode 2 shown in .drawing 13 has composition which 
closes the whole front face of an insulating substrate 3 by translucency resin 9, it has the advantage that it can 
miniaturize compared with the above-mentioned chip mold light emitting diode 1. However, since translucency resin 
9 had filled the inside of a through hole 6, when soldering to a printed circuit board, it becomes impossible to have 
used the side-face lateral electrode 10, and there was a problem of translucency resin 9 besides the technical 
problem that the fixed force becomes weak using that around which even the rear-face lateral electrode 5 became 
a surroundings lump defective, or it turned a little as the finished product which does not have the fixed force using 
not knowing. 

[0005] Then, as this invention prevents the influx of the resin into a through hole, holding the miniaturization of chip 
mold light emitting diode and the side-face lateral electrode prepared in the inner skin of a through hole can be used 
for soldering to a printed circuit board, it aims at increasing the fixed force of soldering and aiming at improvement 
in large of dependability. 
[0006] 

[Means for Solving the Problem] That is, while the chip mold light emitting diode concerning this invention 
establishes the through hole which flows through a surface lateral electrode and a rear-face lateral electrode in the 
side face of an insulating substrate, it gives wirebonding while it mounts a light emitting diode component in a 
surface lateral electrode, and is characterized by closing with the canopy-top section which established the upper 
part of said through hole in the surface lateral electrode in the chip mold light emitting diode which comes to close 
these light emitting diode component and wirebonding by translucency resin. 
[0007] 

[Embodiment of the Invention] Hereafter, the example of the chip mold light emitting diode applied to this invention 
based on an accompanying drawing is explained to a detail. Drawing 1 shows the 1st example of the chip mold light 
emitting diode 20 concerning this invention. The chip mold light emitting diode 20 in this example A front-face [ of 
an insulating substrate 21 ] and rear-face side is fundamentally equipped with the electrodes 22 and 23 of a pair like 
the above-mentioned conventional example, respectively. While flowing through these by the semicircle-like through 
hole 24, the light emitting diode component 25 is mounted in one side of the surface lateral electrode 22. After 
carrying out wirebonding of this light emitting diode component 25 and the surface lateral electrode 22 of another 
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side with the metal thin line 26, these light emitting diode components 25 and the metal thin line 26 are closed by 
translucency resin 27. 

[0008] Moreover, unlike the above-mentioned thing, some surface lateral electrodes 22 jut out this chip mold light 
emitting diode 20 over the upper part of a through hole 24, it forms the canopy-top section 28, and has taken up the 
upper part of a through hole 24 with this canopy-top section 28. Thus, since the upper part of a through hole 24 is 
closed by the canopy-top section 28. even if it closes the insulating-substrate 21 whole by translucency resin 27, it 
has not been said that resin flows even into the interior of a through hole 24. Consequently, the side-face lateral 
electrode 29 given by metal plating can be used for the inner skin of a through hole 24 as a soldering electrode. 
[0009] Formation of the above canopy-top sections 28 can be made by etching and laser beam machining. For 
example, in case both sides form an electrode pattern in one side of the insulating substrate of a copper foil flare by 
etching, the copper foil of a through hole part is also removed together. Subsequently, laser is irradiated at the part 
which removed this copper foil, and an epoxy resin substrate is melted. In this laser beam machining, only an epoxy 
resin substrate can be melted and it can leave the copper foil of the opposite side as it is. After removing an epoxy 
resin substrate, it becomes the configuration which took up the upper part of a through hole with the canopy-top 
section as shown in said drawjng 1 by performing metal plating to the last at the inner skin of a through hole. In 
addition, the canopy-top section can be formed instead of the above-mentioned laser beam machining also by 
punching processing by the drill. 

[0010] Drawing 2 and drawing 3 show the production process of the chip mold light emitting diode 20 mentioned 
above. After carrying out pattern formation of the surface lateral electrode 22, the rear-face lateral electrode 23, 
and the side-face lateral electrode 29 with the means mentioned above on one big substrate 31, After mounting the 
light emitting diode component 25 and carrying out wirebonding of this light emitting diode component 25 with the 
metal thin line 26 further, Translucency resin 27 can be put on the whole top face of a substrate 31, finally it can 
cut one by one along with a outline 32, and the light emitting diode 20 of a chip mold as shown in drawing J can be 
obtained. 

[001 1] Drawing 4 and drawing 5 show the 2nd example of the chip mold light emitting diode 35 concerning this 
invention. In this example, the 4 semicircle-like through hole 24 is established in the four corners of an insulating 
substrate 21, and it consists of the same configuration as a previous example except for the point which jutted out 
the corner of the surface lateral electrode 22 over the upper part of this through hole 24, and formed the canopy- 
top section 28. 

[0012] Therefore, translucency resin 27 does not flow into a through hole 24 not to mention the ability to close the 
whole front face of an insulating substrate 21 by translucency resin 27 in this example. Moreover, in this example, 
since the side-face lateral electrode 29 is in four corners, it becomes easy to respond to wiring on a printed circuit 
board, and is effective in soldering becoming easy. 

[0013] Dr awin g 6 and drawing 7 show the 3rd example of the chip mold light emitting diode 36 concerning this 
invention. In this example, the through hole 24 of a L character configuration is established in the four comers of an 
insulating substrate 21, and it consists of the same configuration as a previous example except for the point which 
the canopy-top section 28 of the surface lateral electrode 22 has jutted out over the upper part of this through hole 
24. 

[0014] Drawing 8 and drawing^? show the 4th example of the chip mold light emitting diode 37 concerning this 
invention. In this example, it considers as the configuration which arranged the thing of the same configuration as 
the chip mold light emitting diode 20 concerning the 1st example of the above in beside two, and was summarized to 
one. 

[0015] Therefore, in this example, the chip mold light emitting diode 37 is effective in the ability to mount two pieces 
by one mounting on a printed circuit board. 

[0016] Drawing 10 and drawing 1 1 show the 5th example of the chip mold light emitting diode 38 concerning this * 
invention. In this example, the straight-line-like through hole 24 is established in the whole both-sides side of an 
insulating substrate 21, and that upper part is taken up with the canopy-top section 28 of the surface lateral 
electrode 22. 

[0017] Therefore, in this example, since the side-face lateral electrode 29 is formed in the whole side face of an 
insulating substrate 21, it can solder to the whole side face, and it is effective in bonding strength rising sharply. 
[0018] 

[Effect of the Invention] Even if it closes the whole surface of an insulating substrate by translucency resin 
according to the chip mold light emitting diode concerning this invention since the canopy-top section of a surface 
lateral electrode has closed the upper part of a through hole as explained above, it is lost that translucency resin 
flows in into a through hole, and generating of the poor resin streak like before can be abolished. Moreover, since 
the side-face lateral electrode prepared in the through hole can be used for soldering to a printed circuit board, the 
fixed force of soldering increases and improvement in large of dependability can be aimed at. 

[0019] In addition, while the whole surface of an insulating substrate can be closed by translucency resin and the 
miniaturization of chip mold light emitting diode can be made into min. much rises of the picking number in picking 
can also be aimed at. Therefore, big economical effectiveness, such as improvement in the dependability in a quality 
side, improvement in the yield, and a cost cut, is done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the 1st example of the chip mold light emitting diode concerning this 
invention. 

[Drawing 2] It is the strabism explanatory view showing the production process of the above-mentioned chip mold 
light emitting diode. 

[Drawing .3] It is the A-A line sectional view of above-mentioned drawing 2 . 

[Drawing 4] It is the perspective view showing the 2nd example of the chip mold light emitting diode concerning this 
invention. 

[Drawing 5] It is the top view of the above-mentioned chip mold light emitting diode. 

[Drawing 6] It is the perspective view showing the 3rd example of the chip mold light emitting diode concerning this 
invention. 

[Drawing 7] It is the top view of the above-mentioned chip mold light emitting diode. 

[Drawing 8] It is the perspective view showing the 4th example of the chip mold light. emitting diode concerning this 
invention. 

[Br_3yyipg_9] It is the top view of the above-mentioned chip mold light emitting diode. 

[Drawing 10] It is the perspective view showing the 5th example of the chip mold light emitting diode concerning this 
invention. 

[Drawing 1 1] It is the top view of the above-mentioned chip mold light emitting diode. 

[Drawing 12] It is the perspective view showing an example of the chip mold light emitting diode in the former. 
[Drawing 13] It is the perspective view showing other examples of the chip mold light emitting diode in the former. 
[Drawing 14] It is the cross-section explanatory view showing the closure process by translucency resin. 
[Description of Notations] 

20 Chip Mold Light Emitting Diode 

21 Insulating Substrate 

22 Surface Lateral Electrode 

23 Rear-Face Lateral Electrode 

24 Through Hole 

25 Light Emitting Diode Component 

27 Translucency Resin 

28 Canopy-Top Section 

29 Side-Face Lateral Electrode 

35 Chip Mold Light Emitting Diode 

36 Chip Mold Light Emitting Diode 

37 Chip Mold Light Emitting Diode 

38 Chip Mold Light Emitting Diode 
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